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Objectives To assess the longitudinal effects of sleep duration and quality on lipid profiles during the transition
from childhood to early adolescence, over a 4-year-period.
Study design A cohort study of children born in 1998 examined at 8 years of age (SD, 0.3; n = 105) and 12
years of age (SD, 0.5; n = 190). Sleep duration, wake after sleep onset, sleep efficiency, and weekend catch-up
sleep were measured with actigraphs for 7 (8 years of age) and 8 (12 years of age) nights. Fasting serum samples
were collected at 12 years of age. Covariates included age, pubertal development, socioeconomic status, body
mass index, and physical activity.
Results In girls, shorter sleep duration at 8 and 12 years of age was associated with lower high-density lipoprotein-
cholesterol and higher triglycerides at 12 years of age. Poorer sleep quality at 8 years of age and longer weekend
catch-up sleep at 12 years of age was associated with higher triglycerides at 12 years of age. From 8 to 12 years
of age, improvement in sleep quality associated with higher total cholesterol, and a decrease in sleep duration with
lower lipid levels. In boys, longer sleep duration at 8 years of age, and a larger decrease in sleep duration from 8
to 12 years of age was associated with higher levels of triglycerides at 12 years of age.
Conclusions Poorer sleep during transition to early adolescence is associated with an atherogenic lipid profile
in early adolescent girls, and such effects are less prominent in boys. Poor sleep may have long-term associa-
tions with health, which are not mitigated by the amount of physical activity. (J Pediatr 2016;177:173-8).
Sleep and health are intertwined already in childhood. Short sleep and poor sleep quality are associated with overweightand obesity,1,2 increased mental health problems,3,4 and adverse neuroendocrine changes5 in children, and toward ado-lescence, risks related to cardiometabolic disease begin to emerge.6-9
To understand the mechanisms underlying the relationships between sleep and somatic health outcomes, more information
is needed to clarify the developmental trajectories of these associations from childhood to adolescence. In particular, it is not
yet well-known how sleep quantity and sleep quality over the transition from childhood to adolescence are associated with meta-
bolic risk factors.
With regard to cross-sectional findings, one study reported that longer sleep duration as measured objectively with actigraphy
had a beneficial effect on overall lipid metabolism in a community cohort of children aged 4-10 years, one-half of whom were
overweight or obese.10 Shorter sleep duration, especially in the presence of irregular sleep patterns, was associated with higher
plasma fasting insulin, low-density lipoprotein cholesterol (LDL-C), and C-reactive protein concentrations. Some studies in-
cluding children and adolescents with more healthy body mass indices (BMI), have
not found associations between objectively measured sleep and lipids.11,12 Con-
clusions of the existing cross-sectional studies are, however, unclear because many
studies have not measured sleep objectively13-15 or include a large age variation
between the participants.10
The few longitudinal studies have indicated that sleep patterns in childhood have
far-reaching effects on other indicators of metabolic risks: one study reported that
persistently short sleep duration during childhood increased the risk to become
obese or overweight by up to 4.2-fold,2 and another reported that children with
continuously insufficient sleep duration from infancy to school age had higher
metabolic risk scores.16 However, to our knowledge no previous study has re-
ported the longitudinal impact of sleep on lipid metabolism using objectively mea-
sured sleep in this age group.
BMI Body mass index
HDL-C High-density lipoprotein cholesterol
WASO Wake after sleep onset
LDL-C Low-density lipoprotein cholesterol
TC Total cholesterol
TGs Triglycerides
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We investigated the longitudinal effects of actigraphy-
measured sleep duration and quality on lipid profiles during
the transition from childhood to early adolescence over a 4-year
period. Additionally, we examined the associations between ir-
regular sleep patterns and lipid profiles; previous studies have
reported that sleep irregularity increases risks related to health
outcomes.10,17
Methods
Participants came from an urban community-based cohort
composed of 1049 healthy singletons born betweenMarch and
November 1998 in Helsinki, Finland.18 Details are described
in previous reports.19,20 In 2006 (at 8 years of age), we invited
a subsample of the initial cohort members who had given per-
mission to be included in a follow-up and who were trace-
able (n = 413 invited, n = 321 participated [77%]; 164 girls
and 157 boys; mean age, 8.1 years [SD, 0.3; range, 7.4-8.9]).
This subsample was weighted on mothers who in pregnancy
consumed more glycyrrhizin (which inhibits placental 11b-
HSD2 function) in the form of licorice.20 Of the 321 partici-
pants, 297 (92.5%) took part in the sleep measurement, of
whom 296 had valid sleep measurements on a minimum of
3 nights, and of them, valid fasting blood serum samples at
12 years of age were available from 105 participants (35%).
The Ethics Committees of the City of Helsinki Health De-
partment and Children’s Hospital in Helsinki University Central
Hospital approved the study protocol. Each child and her or
his parent(s) provided their written informed consent at both
follow-up visits.
In 2009-2011 (at 12 years of age), all the initial cohort
members (n = 1049) who had given permission to be con-
tacted and whose addresses were traceable (n = 920; 87.7% of
the original cohort) were invited to a follow-up, of which 692
(75.2%) could be contacted by phone (mothers of the ado-
lescents). Of them, 451 (234 girls and 217 boys; 49% of the
invited; 65.2% of the contacted) participated in a follow-up
at a mean age of 12.3 years (SD, 0.5; range, 11.0-13.2). Of the
451 participants, 362 (80%) took part in the sleep measure-
ment, of whom 358 (79%) had valid sleep measurement on
a minimum of 3 nights. Of them, valid fasting blood serum
samples were available from 190 participants (53%).
Complete sleep actigraphy data from both the 8 and 12 years
of age measurement points were available for 188 adoles-
cents (99 girls, 89 boys; 64% of those with valid actigraphy data
from 8 years of age), and of these, fasting serum sample data
from 95 (50 girls, 45 boys). Thus, our analytical sample con-
sisted of 190 in cross-sectional analyses at 12 years of age and
105 in longitudinal analyses associating sleep at 8 years of age
and lipids at 12 years of age (note that 10 of these partici-
pants in the longitudinal sample did not have complete sleep
data at both ages 8 and 12 years of age and lipids at 12 years
of age, allowing the analyses of change in sleep).
The cross-sectional sample (n = 190)didnotdiffer (allP ≥ .06)
from the rest of the participants at 12 years of age in BMI, age,
mother’s BMI, mother’s age at birth, gestation age, maternal
alcohol consumption, length at birth, birthweight, physical
activity, pubertal development, socioeconomic status, or
maternal licorice consumption.With regard to the initial cohort,
there were no differences (all P ≥ 0.11) inmother’s BMI,moth-
er’s age at birth,maternal licorice consumption,maternal alcohol
consumption, gestation age, length at birth, and birthweight.
The longitudinal sample with sleep measurements and lipid
profiles available did not differ (all P ≥ .09) from the rest of
the sample at 8 years of age in age,mother’s age at birth,moth-
er’s BMI, gestation age, length at birth, birth weight, physical
activity, and maternal licorice consumption. They differed in
4 respects: the current sample had higher BMI (P = .035), higher
socioeconomic status (P = .03), more advanced pubertal status
(P = .04), and hadmothers who reported lower levels of alcohol
consumption (P = .04) than the rest of the sample at 8 years
of age. With regard to the initial cohort there were no differ-
ences (all P ≥ .07) in BMI,mother’s age at birth, maternal lico-
rice consumption, gestation age, length at birth, and birthweight,
but differed in that their mothers reported lower levels of
alcohol consumption (P = .04).
Sleep duration and quality were objectively measured using
actigraphs (Actiwatch AW4 and AW7, CamNtech Ltd,
Cambridge, United Kingdom). During the sleep registration
period some of the participants took part in a very low dose
overnight dexamethasone suppression test21; the night after
dexamethasone intake at bedtime was excluded from sleep
analysis, and serum samples were not collected at this time.
Sleep was measured for an average of 7 nights at 8 years of age
(SD, 1.2; range, 3-14) and 8 nights at 12 years of age (SD, 1.8;
range 3-10). The measurement periods included both weekday
nights (8 years of age: mean, 5.1 nights [SD, 1.0; range, 1-10];
12 years of age: mean, 5.9 nights [SD, 1.5; range, 1-9]) and
weekend nights (8 years of age: mean, 2 nights [SD, 0.4; range,
1-4]; 12 years of age: mean, 2 nights [SD, 1.0; range, 0-4]).
Sleep duration refers to actual sleep time and was deter-
mined by the actigraph algorithm. Wake after sleep onset
(WASO) timewasdefined as the amount ofminuteswhen actual
sleep time is subtracted from the assumed sleep. Sleep effi-
ciency was defined as the ratio between actual sleep time and
time in bed. Irregular sleep patterns were operationalized as
the amount of catch-up sleep (calculated as the subtraction of
weekday nights’ sleep duration fromweekend nights’ sleep du-
ration) during the weekend. Longer catch-up sleep is assumed
to be an indicator of cumulative sleep debt fromweekdays. The
scoring was carried out as reported previously.19 Additionally,
change variableswere calculated as the subtraction of sleep vari-
ables at 12 years of age from 8 years of age, resulting in units
that directly reflect the size of decrease of either sleep dura-
tion,or sleep quality asmeasured byWASOover time: the larger
the change in duration, themore sleep duration decreases, and,
the greater the change inWASO themore sleepquality improves.
Blood samples were collected at a clinical visit between 8:00
a.m. and 10:00 a.m. after an overnight fast. Serum total cho-
lesterol (TC), high-density lipoprotein cholesterol (HDL-C)
and LDL-C, and triglycerides (TGs) were analyzed in the clini-
cal laboratory of Helsinki University Hospital.
Covariates measured in conjunction with sleep measure-
ments and the clinical visit at 12 years of age include age, BMI
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(kg/m2), Pubertal Development Scale, physical activity, and so-
cioeconomic status. The Pubertal Development Scale is a vali-
dated scale22 of pubertal maturation. For girls, the self-
reported scale had 5-items: body hair, growth spurt, skin
changes, menarche, and breast development. For boys, the 3
first items were similar, and additionally facial hair and voice
change were rated. All the items were scored on a scale of no
changes yet (1) to clear changes (3). FollowingMustanski et al,23
we omitted the fourth option (development is complete) in
all other scales except menarche (1 = no, 4 = has occurred)
because of the young age distribution of our sample.
Physical activity was measured using omnidirectional ac-
celerometers (ActiwatchAW7) and by calculating the daily ac-
tivity countmean based on 1-minute intervals. The watch was
worn on the nondominant wrist for a minimum of 4 days at
12 years of age and data were analyzed as described previously
by Martikainen et al.21 Socioeconomic status was parent re-
portedwhen the childwas 12 years of age and defined as highest
achieved education of either parent. Education was classified
as secondary or lower, lower level tertiary, or upper level tertiary.
Statistical Analyses
We used IBM SPSS Statistics 23.0 (IBM Corp, Armonk, New
York) for all statistical analyses. Our main predictor variables
were standardized scores of sleep duration, WASO, and,
weekend catch-up sleep at ages 8 and 12 years of age, and the
arithmetic difference, change, between these variables over the
4-year period.
Lipid variables (HDL-C, LDL-C, TC, TGs) were trans-
formed logarithmically to normalize skewed distributions, and
then standardized to mean of 0 and standard deviation of 1.
Linear regression analyses tested associations between sleep vari-
ables and lipids.We ran the analyses separately in girls and boys,
because boys lag behind girls in pubertal development and
because there are mean-level differences between girls and boys
in sleep and lipid variables. We made adjustments for age
(model 1) and thereafter for BMI, pubertal development, physi-
cal activity, and socioeconomic status (model 2).
Results
Table I presents sample characteristics by sex. As reported pre-
viously, at 8 years of age in comparison with girls, boys had
shorter sleep duration,19 at 12 years of age boys lagged behind
girls in pubertal development,19 had shorter sleep duration,24
lower sleep efficiency,19 higher HDL-C, and lower TGs. At 8
years of age, 53% of girls and 50% of boys slept more during
weekends than weekdays. At 12 years of age, 74% of girls and
66% of boys slept more during weekends than weekdays. Ac-
cording to the Finnish growth reference, the BMI cutoff points
for overweight and obesity at 12.3 years of age are 22.5 and
28.1 for girls and 21.0 and 25.5 for boys, respectively.25 Based
on these criteria, 84% of girls, and 72% of boys in our sample
are within normal weight range.
Sleep duration (Pearson r = 0.35 and 0.39 [P < .001] for girls
and boys, respectively), WASO (Pearson r = 0.59 and 0.39
Table I. Characteristics of the participants at 8 and 12 years of age
Girls* Boys*
PMean (SD) or n (%) Mean (SD) or n (%)
Background characteristics
Age at first examination (8 y) 8.1 (0.32) 8.1 (0.31) .94
Age at second examination (12 y) 12.4 (0.54) 12.3 (0.52) .95
Time difference between 8 and 12 y of age (years) 4.22 (0.71) 4.18 (0.68) .78
Parental education (12 y) .17
Secondary or lower 10 (9.9%) 11 (12.4%)
Lower level tertiary 30 (29.7%) 16 (18%)
Upper level tertiary 61 (60.4%) 62 (69.6%)
BMI (12 y) 20.17 (3.31) 19.67 (3.59) .32
Physical activity (12 y)† 404.83 (109.91) 437.74 (122.46) .06
Pubertal development (12 y)‡ 2.21 (0.57) 1.56 (0.37) <.001
Sleep characteristics
Sleep duration (h) (8 y) 8.57 (0.58) 8.17 (0.64) .001
Sleep duration (h) (12 y) 8.06 (0.46) 7.87 (0.53) .01
WASO (min) (8 y) 67.60 (31.24) 73.35 (27.76) .33
WASO (min) (12 y) 56.81 (17.35) 60.08 (21.61) .25
Sleep efficiency (%) (8 y) 85.83 (5.53) 83.69 (5.08) .04
Sleep efficiency (%) (12 y) 85.93 (4.01) 84.29 (4.66) .01
Catch-up sleep (h) (8 y) −.05 (0.68) .03 (0.56) .48
Catch-up sleep (h) (12 y) 0.36 (0.78) 0.22 (0.80) .14
Lipid profiles§
TC (mmol/L) (12 y) 4.21 (0.70) 4.33 (0.75) .26
HDL-C (mmol/L) (12 y) 1.58 (0.32) 1.70 (0.37) .03
LDL-C (mmol/L) (12 y) 2.39 (0.64) 2.47 (0.71) .49
TGs (mmol/L) (12 y) 0.92 (0.54) 0.70 (0.34) .001
P refers to the difference between girls and boys.
*The analytical sample consisted of 101 girls and 89 boys in cross-sectional analyses at 12 years of age, and 57 girls and 48 boys in longitudinal analyses.
†Counts per minute.
‡Pubertal Development Scale (1-4).
§Means and SDs are presented as arithmetic values, log-transformed variables were used for further analyses.
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[P < .001] for girls and boys, respectively), and sleep effi-
ciency (Pearson r = 0.59 and 0.39 [P < .001] for girls and boys,
respectively) showed significant rank-order stability from 8 to
12 years of age. Catch-up sleep during weekends was not sig-
nificantly correlated from age 8 to 12 years of age (Pearson
r = .05 and 0.12 [P > .27] for girls and boys, respectively).
Table II (available at www.jpeds.com) shows the correla-
tions between the covariates and the dependent variables. In
girls, higher BMI at 12 years of age correlated with lower HDL-
C, and higher LDL-C and TGs (Pearson r ≥ 0.24; P ≤ .01). In
boys, higher BMI at 12 years of age correlated with lower HDL-
C, and higher TGs (Pearson r ≥ 0.24; P ≤ .01). A more ad-
vanced pubertal development correlated with lower LDL-C and
TC (Pearson r ≥ 0.31; P ≤ .001) in boys. No other correla-
tions were statistically significant.
Table III shows that, in girls, shorter sleep duration at 8 years
of age was associated with lower HDL-C and higher TGs; higher
WASO and lower sleep efficiency at 8 years of age was asso-
ciated with higher TGs; and longer catch-up sleep during week-
ends at 12 years of age was associated with higher TGs (models
1 and 2). Shorter sleep duration at 12 years of age was also as-
sociated with lower HDL-C, but this association did not persist
after adjustments for physical activity and parental educa-
tion (model 2; P > .05).
Figure 1 illustrates that, in girls, a smaller decrease in sleep
duration from 8 to 12 years of age was associated with higher
TC and LDL-C. Also, in girls a larger decrease in WASO from
8 to 12 years of age was associated with higher TC (Figure 2).
In boys, only 2 associations were significant: longer sleep du-
ration at 8 years of age was associated with higher TGs (model
2: standardized regression coefficient B = 0.38 [95% CI, 0.08-
0.69; P = .016]; model 1: P > .05); and a larger decrease in sleep
duration from age 8 to 12 years of age was associated with
higher TGs in both models (Figure 1, C).
Discussion
There are 3 main findings in this study. First, in girls shorter
sleep duration and poorer sleep quality in childhood was as-
sociated with a more atherogenic lipid profile in early adoles-
cence, over a 4-year follow-up period. This shows how sleep
and lipids are related longitudinally before full adolescence,
regardless of adjustment for several confounders, such as physi-
cal activity level. Although cross-sectional associations were also
detected, the longitudinal associations were even more pro-
found. This finding is in line with previous cross-sectional
studies.10,13
Our second finding showed that there are differences in as-
sociations between sleep and lipids in girls and boys. In girls,
longer and better quality sleep was associated positively with
cholesterol markers, and in boys significant associations were
only found between sleep and TGs. Previous research regard-
ing the sex-specific associations between sleep and metabo-
lism and obesity is in line with our findings.11,13,14 The
association we found between sleep duration at 8 years of age
and TGs in boys became significant only in the adjusted model.
Third, change in sleep duration and quality during the tran-
sition from childhood to adolescence is also an important aspect
of normative development, and, in the current study, it had a
beneficial effect on lipid profiles in girls. At 12 years of age,
Table III. Associations between sleep and lipids in girls
Girls
TC LDL-C HDL-C TGs
B (95% CI) P B (95% CI) P B (95% CI) P B (95% CI) P
Sleep at 8 years of age
Duration
Model 1 −0.16 (−0.49, 0.17) .33 −0.15 (−0.48, 0.18) .36 0.32 (0.03, 0.62) .03 −0.39 (−0.69, −.09) .01
Model 2 −0.12 (−0.48, 0.23) .49 −0.12 (−0.48, 0.23) .49 0.31 (0.01, 0.62) .04 −0.36 (−0.68,−.04) .03
WASO
Model 1 0.20 (−0.10, 0.51) .19 0.08 (−0.23, 0.39) .61 −0.12 (−0.41, 0.17) .40 0.34 (.06, 0.63) .02
Model 2 0.22 (−0.12, 0.55) .20 0.09 (−0.26, 0.43) .62 −0.12 (−0.42, 0.18) .43 0.33 (.02, 0.64) .04
Sleep efficiency
Model 1 −0.20 (−0.52, 0.11) .20 −0.11 (−0.43, 0.22) .51 0.17 (−0.12, 0.47) .25 −0.39 (−0.68, −0.10) .01
Model 2 −0.21 (−0.57, 0.14) .23 −0.11 (−0.47, 0.25) .53 0.19 (−0.13, 0.50) .24 −0.39 (−0.71, −0.06) .02
Catch-up sleep
Model 1 0.20 (−.06, 0.46) .13 0.10 (−0.16, 0.37) .43 0.22 (−0.03, 0.46) .08 −0.17 (−0.42, 0.08) .18
Model 2 0.25 (−.04, 0.53) .09 0.14 (−0.16, 0.43) .36 0.24 (−0.02, 0.50) .07 −0.17 (−0.45, 0.11) .24
Sleep at 12 years of age
Duration
Model 1 .04 (−0.16, 0.25) .68 0.03 (−0.18, 0.23) .79 0.22 (0.01, 0.42) .04 −0.19 (−0.40, 0.02) .08
Model 2 −.02 (−0.24, 0.21) .89 0.00 (−0.22, 0.22) .99 0.18 (−0.04, 0.39) .11 −0.19 (−0.43, 0.04) .11
WASO
Model 1 .01 (−0.18, 0.20) .94 −0.09 (−0.28, 0.10) .34 0.02 (−0.18, 0.21) .87 0.10 (−0.09, 0.30) .30
Model 2 .06 (−0.15, 0.26) .58 −0.03 (−0.23, 0.17) .79 −0.02 (−0.22, 0.17) .83 0.16 (−0.06, 0.37) 0.15
Sleep efficiency
Model 1 .04 (−0.16, 0.23) .72 0.13 (−.06, 0.32) .18 −0.02 (−0.23, 0.18) .82 −0.06 (−0.27, 0.14) .53
Model 2 .01 (−0.20, 0.21) .94 0.10 (−0.10, 0.30) .34 −0.01 (−0.20, 0.19) .95 −0.09 (−0.31, 0.12) .40
Catch−up sleep
Model 1 0.10 (−0.11, 0.31) .35 0.08 (−0.13, 0.29) .46 −0.04 (−0.24, 0.17) .74 0.24 (0.03, 0.46) .02
Model 2 0.10 (−0.11, 0.31) .33 0.06 (−0.15, 0.27) .56 0.01 (−0.18, 0.20) .89 0.21 (0.00, 0.42) .05
Model 1 is adjusted for age at 12 years of age. Model 2 is adjusted for age, BMI, physical activity, pubertal development, socioeconomic status (measured at 12 years of age).
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boys’ pubertal development is in its early stages whereas among
girls it is more advanced. Although we have no explanation
for our sex-specific findings, pubertal development may be one
component. Given that sleep duration typically decreases during
the transition from childhood to adolescence, and sleep quality
as measured by sleep efficiency improves,19,26 changes toward
these developmental directions in sleep were beneficial con-
sidering the lipid profile: a decrease in sleep duration was mani-
fested in lower TC and lower LDL-C in girls. An improvement
in sleep quality was associated with higher TC, but not with
other lipid markers. However, in boys, the only significant as-
sociations between sleep and lipids were found in TGs, which
are considered sensitive to food intake.
Additionally, we found that irregular sleep patterns mea-
sured by catch-up sleep in early adolescence (at 12 years of age)
were associatedwith higher TGs in girls. Because TGs are highly
sensitive to food intake, and insufficient sleep affects appetite,
it is possible that cumulative weekday sleep debt, or great vari-
ance in sleeppatterns, leads to increased appetite.Weekendcatch-
up sleep was not associated with any lipid markers in boys.
Previous studies have reported that weekend catch-up sleep
may have some beneficial effects on metabolic outcomes,10,17
but in our study those associations were not found.
There is increasing evidence regarding the relationship
between sleep and metabolic function. As previous research
has suggested, sleep is associated with hormonal changes, in-
cluding those in ghrelin, leptin, and insulin levels.27-29 A recent
review reported metabolic and endocrine alterations, includ-
ing decreased glucose tolerance, decreased insulin sensitivity,
increased evening concentrations of cortisol, increased levels






































































Figure 1. Associations between lipid markers and change in
sleep duration as standardized units after controlling for age,
pubertal development, BMI, socioeconomic status, and physi-
cal activity. Greater change indicates greater decrease in sleep

















Change in girls' wake after sleep onset from 8 y to 12 y
B = 0.31
p ≤ 0.05
Figure 2. Association between TC and change in WASO in
girls as standardized units after controlling for age, pubertal
development, BMI, socioeconomic status, and physical activ-
ity. Greater change indicates greater decrease in WASO. Line
represents linear fit.
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with insufficient sleep.30 This “nocturnal programming” may
promote the development of adverse lipid profiles and in-
crease risk for diabetes.
One SD longer sleep duration (38.4 minutes) in girls at 8
years of age corresponded roughly with a 7% increase in HDL-C
and a 17% lower level of TGs. Fragmented sleep, as indicated
by 1 SD higher WASO (32.8 minutes), at 8 years of age cor-
responded roughly with an 18% elevation in TGs. These as-
sociations may not be linear and there is evidence regarding
the harms of very long sleep.31
The strength of our study was a rather long measurement
period of sleep in a representative community cohort. Themea-
surement periods extended over both weekday and weekend
nights during typical, representative time periods over the school
semester. Additionally, we were able to control for several po-
tential confounders such as physical activity level.
As a limitation, we did not have lipid profile data from 8
years of age, restricting the potential to study the develop-
ment of lipid profiles over time. This is a question for future
research.Also as a limitation, the analytical sample in this study
represented only a small subsample of the original cohort raising
potential for selection bias.
This study suggests that even in populations with a healthy
weight range, sleep has a long-term impact. This emphasizes
the need for sufficient sleep in childhood. ■
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Table II. Correlations (Pearson r) between the covariates and lipids
HDL-C LDL-C TC TGs
Girls Boys Girls Boys Girls Boys Girls Boys
At 12 y 0.09 −0.16 −0.09 −0.12 −0.02 −0.14 0.01 0.03
Age 0.10 −0.03 −0.06 0.09 0.01 0.06 −0.05 −0.05
SES −0.17 −0.12 −0.03 −0.31*** −0.12 −0.32*** 0.10 −0.08
PDS −0.34*** −0.36*** 0.27** −0.03 0.14 −0.18 0.24** 0.21*
BMI −0.15 0.20 −0.07 0.13 −0.10 0.20 0.03 −0.04
PA
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